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Abstract 
This  study  examines  the  polysemous 
meanings  of  the  connective  while,  pro-
posing  an  extended  FrameNet  approach 
for  the  descriptions  of  connectives.  The 
meanings  of  connectives  are  described 
with respect to the two frames that each 
of  the  conjoined  clauses  evokes,  whose 
combinational patterns are termed “frame 
valences.”  The  analysis  of  the  core  50 
complex  sentences  featuring  while  re-
vealed 10 major frame valences. We will 
demonstrate  that  laying  out  such  frame 
valences is a useful method for differenti-
ating between the four senses of while on 
the one hand, and for clarifying the dif-
ferences  between  while  and  its  synony-
mous  connective  although  on  the  other. 
The list of frame valences obtained in this 
study will be further tested with the data 
(250  tokens)  randomly  drawn  from  the 
British National Corpus (BNC). 
1  Introduction 
This  study  aims  to  clarify  the  meanings  of 
connectives
1 by  scrutinizing  the  combinational 
patterns of semantic frames evoked in each of the 
two clauses conjoined with the connective. This 
study is based on FrameNet
2 (Baker et al., 2003; 
Fillmore  et  al.,  2003),
 in  that  the  meanings  of 
clauses  are  described  in  light  of  the  semantic 
frames evoked by the participating lexical items, 
and the core data of this study are either derived 
                                                 
1 Connectives refer to linguistic items such as and, because, 
but, and so. Researchers have called them by diverse cover 
terms:  discourse  markers  by  Schiffrin  (1987),  pragmatic 
markers by Fraser (1996), discourse particles by Schourup 
(1985), and so on. In order to avoid confusion, we will use 
the term  connectives  as a  theory-neutral  general term in 
this paper. 
2 http://framenet.icsi.berkeley.edu/. 
from the annotated example sentences of Frame-
Net or use FrameNet dictionaries to supplement 
clauses  that  had  yet  to  be  annotated  with  the 
specifications  of  evoked  frames.  This  study, 
however, is an extension and application of the 
FrameNet  framework  to  connectives  that  have 
not been fully described in the present FrameNet.  
Although many studies have been conducted 
on  connectives  (e.g.,  Schiffrin,  1987;  Sweetser, 
1990;  Blakemore,  1987,  2000),  few  attempts 
have been made to explicate the types of seman-
tic entities that are actually conjoined by connec-
tives. In one such attempt, Mann and Thompson 
(1986,  1988)  proposed  the  Rhetorical  Structure 
Theory (RST), which defines the types  of rela-
tions realized by connectives in the form of con-
ceptual  descriptions  of  the  nucleus  (which  is 
typically realized in the main clause) and the sat-
ellite (which is typically expressed in the subor-
dinate clause). For example, in the RST, “conces-
sion” is defined as a relation that links a nucleus 
describing  a  “situation  affirmed  by  the  author” 
and  a  satellite  describing  a  “situation  which  is 
apparently inconsistent but also affirmed by the 
author.” This description precisely characterizes 
the  conceptual  relations  between  the  conjoined 
clauses  in  abstract  terms;  however,  it  does  not 
explicitly specify exactly which semantic entities 
are represented by each of the clauses. The de-
scription of the satellite (i.e., the situation which 
is apparently inconsistent) is relative to the role 
of the nucleus, which is indeed an important as-
pect of the semantic connection expressed by a 
concessive  connective.  However,  the  origin  of 
the  notion  of  being  “inconsistent”  and  exactly 
what types of clauses can be conjoined have been 
left unexplained. Based on the descriptions of the 
given  clauses  that  are  objectively  defined,  this 
would make it difficult to determine the types of 
relations that the conjoined clauses bear. 
The  present  study  proposes  an  extended 
FrameNet  approach  to  descriptions  of  connec-
tives that can provide an algorism that determines 155
the relations realized by a connective, based on 
the specifications of frames evoked by the given 
clauses. We postulate that it is the frames evoked 
in the main and subordinate clauses that are com-
bined  by  a  connective.  Thus,  we  describe  the 
meanings of connectives with respect to the two 
frames evoked by each of the conjoined clauses. 
In  our  study,  such  combinational  patterns  of 
frames observed with respect to a particular con-
nective are termed “frame valence.” To demon-
strate  and  examine  this  approach,  the  present 
study focuses on one English connective, namely, 
while. It also attempts to describe the polysemy 
of while in terms of the frame valence. Further-
more, based on this approach, we will briefly dis-
cuss the possibility of differentiating between the 
meanings  of  synonymous  connectives  by  using 
the concessive while and although as examples.  
This paper is organized as follows. Section 2 
will provide an overview of FrameNet and dis-
cuss how connectives are treated in the current 
FrameNet  descriptions  that  leave  connectives 
unanalyzed for the most part. Section 3 will ex-
plain  our  proposal  for  applying  the  FrameNet 
framework  to  the  descriptions  of  connectives. 
Section 4 will examine while as a case study of 
this extended framework, presenting 10 types of 
frame valences of while based on the core data. 
Section 5, in turn, will evaluate the list of frame 
valences of while obtained in Section 4, using a 
larger  set  of  data  randomly  drawn  from  the 
BNC.
3 
2  FrameNet and its descriptions of con-
nectives  
This Section provides an overview of FrameNet. 
First, we consider how words are defined in the 
dictionary  and  introduce  some  key  concepts. 
Then, we discuss how connectives are treated in 
the current version of FrameNet.  
2.1  An overview of FrameNet  
FrameNet is an online dictionary based on Frame 
Semantics. The dictionary differs from other or-
dinary dictionaries in that words are  defined  in 
relation to semantic frames. Semantic frames are 
human knowledge or beliefs about the world that 
are related to frequently occurring situations and 
evoked by the use  of lexical items in  language 
(Fillmore, 1982; Bednarek, 2005). In FrameNet, 
such frames are assumed to be evoked by lexical 
                                                 
3 The Second Edition of the BNC;  
http://www.natcorp.ox.ac.uk/. 
items such as verbs, nouns, and adjectives. For 
example,  the  verb  buy  evokes  the  Commerce_ 
buy  frame  defined  as  “describing  a  basic  com-
mercial transaction involving a buyer and a seller 
exchanging  money  and  goods,  taking  the  per-
spective of the buyer.” As the definition indicates, 
semantic frames contain elements such as buyer 
and goods, and these are called frame elements. 
There are three types of frame elements, namely, 
core,  non-core,  and  extra-thematic  (for  details, 
see Ruppenhofer et al., 2006). In FrameNet en-
tries, each example is annotated with frame ele-
ment labels. Let us consider an example: 
 
(1)  [<protagonist>She]  didn’t  waitTgt  [<ex-
pected_event>for a reply].  
 
In this example, the verb wait is the frame evoker 
(marked as Tgt) and evokes the Waiting frame. 
The core frame elements of this frame are pro-
tagonist and expected_event, and “she” and “for a 
reply”  are  respectively  assigned  these  labels. 
Thus, one of the most important assumptions is 
that at least one frame should be evoked in a sen-
tence.  
Another  important  aspect  is  that  semantic 
frames are related to each other. There are sev-
eral types of relations such as inheritance, sub-
frame,  and  use,  which  indicate  the  hierarchical 
relationships  of  frames  (for  details,  again,  see 
Ruppenhofer  et  al.,  2006).  These  relationships 
are  visualized  by  the  system  called  FrameGra-
pher. The following figure serves as an example:  
 
 
  Change_event_time           Intentionally_act 
 
 
 
                                Waiting 
 
Figure 1. A FrameGrapher description of frame-
to-frame relationships.   
 
The descriptions of frame-to-frame relationships 
enable us to group specific  frames into  general 
categories. For example, the Waiting frame uses
4 
the Intentionally_act frame, and we may say that 
the Waiting frame denotes a certain kind of ac-
tion.  
                                                 
4 Here and elsewhere, the verb use in italics is used to refer 
to the frame-to-frame relationship “use,” as defined in Fra-
meNet. 156
2.2  Connectives in FrameNet  
How, then, are connectives described in Frame-
Net? Let us look at some examples with connec-
tives taken from the annotated data of FrameNet: 
 
(2)  [<interlocutors>They]  sat  chattingTgt  [<de-
pictive>together]  [<time>while  Elizabeth 
waited for trade to pick up again]. (FN) 
(3) [<time>While Vernon and Lily were serving 
breakfast]  [<self_mover>she]  sneakedTgt 
[<source>out]  and  hid  the  crucifix  behind  a 
pile of Mr. Harcourt’s empty cardboard boxes 
in the backyard. (FN)  
 
The  evoked  frames  are  Chatting  in  (2)  and 
Self_motion  in  (3).  In  both  examples,  while 
clauses  are  treated  as  time  elements,  which  are 
the non-core frame elements of the Chatting and 
Self_motion  frames,  respectively.  However,  the 
fact that the designated meanings are different in 
(2) and (3) should not be overlooked. In (2), the 
while clause expresses an event occurring parallel 
to the event described in the main clause. By con-
trast, the while clause in (3) designates the timing 
of the event expressed in the main clause. This 
difference can be supported by the aspectual dif-
ference that the frame in the main clause of (3) is 
punctual, whereas it is not in (2). This indicates 
that  descriptions  of  connectives  in  the  present 
FrameNet annotation are insufficient for differen-
tiating  between  the  multiple  senses  of  while  in 
temporal uses.  
 In  addition  to  the  treatment  of  conjoined 
clauses  as  a  non-core  frame  element,  there  are 
some clauses that are not assigned any semantic 
labels, such as because and although clauses. In 
the future edition, however, these clauses will be 
treated  as  extra-thematic  elements  (which  are 
defined as peripheral parts of a sentence), as il-
lustrated by the following example:  
 
 (4) Many teachers favor charter schools [<con-
cessives>although  their  unions  don’t].  (Rup-
penhofer et al., 2006:154)  
 
The concessives category includes items such as 
although, nevertheless, and despite, all of which 
are assumed to express a concessive relation. The 
clauses headed by these items are in fact extra-
thematic parts of the main clause. However, since 
the category includes various items, the syntactic 
and semantic differences among them cannot be 
captured sufficiently. Consider the following ex-
ample:  
 
(5) Although/*Nevertheless no longer a minister, 
Smithers still officiated at weddings.  
 
The above example describes the situation where 
although  and  nevertheless—both  of  which  are 
included in the concessives—cannot be used in-
terchangeably.  Thus,  if  we  treat  conjoined 
clauses  as  extra-thematic  elements,  we  cannot 
differentiate  between  synonymous  connectives 
such as although and nevertheless.  
3  An extended FrameNet approach  
Keeping in mind the issues discussed in Section 
2.2,  Section  3  proposes  an  extended  FrameNet 
approach to connectives. There are three points to 
be noted: First, we consider not only the frame 
that  is  evoked  in  the  main  clause  but  also  the 
frame  that  is  evoked  in  the  subordinate  clause. 
Let us consider (2) again:  
 
(2)  [<interlocutors>They]  sat  chattingTgt  [<de-
pictive>together]  [<time>while  Elizabeth 
waited for trade to pick up again].  
 
It should be noted that the while clause also con-
tains a frame evoker, i.e., the verb wait. As noted 
above, this verb evokes the Waiting frame and, 
thus, (2) can be re-analyzed as follows:  
 
(2’) [<interlocutors>They] sat chattingTgt1 [<depic-
tive>together]  while  [<protagonist>  Elizabeth] 
waitedTgt2 [<expected_event>for trade to pick up 
again]. 
 
The second point in this analysis is the  ex-
amination of the relationships between the frames 
in the main clauses (Fm) and those in the subor-
dinate clauses (Fs). For the above  example, we 
can formulate the relationship as (6): 
 
(6) [Fm = Chatting; Fs = Waiting] 
 
This is what we designate as a frame  valence, 
which  can  concretely  describe  the  types  of  se-
mantic information realized in the clauses.  
The third point is that we consider the general 
types of frames to seek generalization over spe-
cific frame valences such as (6). Frames will be 
categorized into the following six general catego-
ries: Activity, Attribute, Change, Location, Men-
tal  Attitude,  and  State.  These  types  are  mainly 
determined by frame-to-frame relationships. Ac-
tivity frames are directly or indirectly related to 
the  frames  of  Intentionally_act,  Intentionally_ 
affect, Activity, Motion, or Communication. For 
the first general type, Activity, aspectual proper-
ties are also considered and added to the specifi-157
cation of the general type of frame with the cod-
ing <+pun> or <–pun>. Attribute frames indicate 
attributions  of  things  or  persons,  such  as  price, 
age,  and  so  forth.  They  are  usually  evoked  by 
adjectival  frame  evokers.  Change  frames  typi-
cally  have  the  frame  element  final_state  or  fi-
nal_value,  which  indicates  the  result  of  the 
change  from  the  initial_state  and  initial_value. 
Location frames are frames that are related to the 
Locative_relation frame or the Residence frame. 
Mental Attitude frames refer to frames that have 
a cognizer or experiencer element and are typi-
cally related to the Emotion frame or the Mental 
Activity frame. Finally, the State frames refer to 
frames that inherit from
5 the State frame (which 
can  be  found  in  the  FrameNet  entry)  or  sub-
frames  of  this  frame.  In  addition,  this  category 
includes some frames denoting several continued 
processes,  such  as  the  Sleep  frame  and  frames 
related to the Possession frame.  
One  of  the  advantages  of  using  FrameNet 
data lies in the fact that frame-to-frame relation-
ships  are  useful  for  generalizing  the  types  of 
frames.  To  consider  the  general  type  with  the 
above example (2), the Chatting frame denotes an 
activity of communication and the Waiting frame 
inherits  from  the  Intentionally_act  frame  (see 
figure 1), and since both frames represent dura-
tive activities, (6) can be rephrased as (7): 
 
(7) Activity<–pun>(Fm)-Activity<–pun>(Fs)  
 
We will term this level of combinational patterns 
of frames a “generalized frame valence.” 
4  While and frame valences  
This Section considers while as an example and 
examines  how  the  frame  valence  approach  can 
describe its  meanings. As illustrated  in the  fol-
lowing definitions taken from OALD7,
6 while has 
various meanings:   
 
(8) 
a. at the same time as something else is hap-
pening  
b. during the time that something is happening  
c. used to contrast two things 
d.  (used  at  the  beginning  of  a  sentence)  al-
though; despite the fact that 
 
                                                 
5 Here and elsewhere, the verb inherit (from) in italics is 
used to refer to the frame-to-frame relationship “inheri-
tance,” as defined in FrameNet.  
6 Oxford Advanced Learner’s Dictionary, Seventh Edition. 
For  the  purpose  of  convenience,  we  will  use 
these definitions and designate each meaning as 
(8-a) simultaneity, (8-b) duration, (8-c) contrast, 
and (8-d) concession.  
To inductively clarify the frame valences of 
while,  we  examine  50  core  data  mainly  taken 
from  the  FrameNet  examples  and  dictionaries 
such as COB5,
7 MED,
8 and OALD7. The sources 
of  these  examples  are  identified  in  parentheses 
after each example. Essentially, the labels of the 
frame  elements  are  assigned  to  the  examples; 
however,  for  the  sake  of  simplicity,  they  are 
omitted in some cases. Although the assignment 
of these labels was carried out carefully, based on 
the FrameNet principle, in some cases, we had to 
depend on intuition. The frame valence of each 
example is provided in the form of [Fm Frame 
name;  Fs  Frame  name],  whereas  generalized 
frame valences are marked as Frame type(Fm)-
Frame type(Fs).  
As  a result  of  the  analysis  presented  in  the 
following  sections,  10  generalized  frame  va-
lences of while are observed, as indicated in the 
following table: 
 
Meanings  No.  Fm  Fs 
i  Activity<–pun>  Activity<–pun> 
ii  State   Activity<–pun>  Simultaneity 
iii  Activity<–pun>  State  
iv  Activity<+pun>  State 
v  Activity<+pun>  Location  Duration 
vi  Activity<+pun>  Activity<–pun> 
vii  Change  Change 
Contrast 
viii  Attribute   Attribute  
ix  Mental Attitude  Mental Attitude 
Concession 
x  State  Mental Attitude 
Table 1. The generalized frame valences of while. 
 
In  the  following  subsections,  we  will  discuss 
each meaning of while, in turn, and show how the 
frame  valence  approach  will  differentiate  be-
tween the multiple functions of while. In addition, 
we will briefly look at how synonymous connec-
tives can be demarcated by frame valences, using 
the concessive while and although as examples.  
4.1  Simultaneity while   
This  subsection  examines  while  in  the  cases  in 
which it has a simultaneous meaning. The most 
                                                 
7 Collins COBUILD Advanced Learner’s Dictionary, Fifth 
Edition. 
8 Macmillan English Dictionary for Advanced Learners. 158
typical frame valence of this use of while is what 
we observed in Section 3. Example (2) is repro-
duced below:   
 
(2)  They  sat  chattingTgt1  together  while  Eliza-
beth waitedTgt2 for trade to pick up again. 
  [Fm = Chatting; Fs = Waiting]  
  (i) Activity<–pun>(Fm)-Activity<–pun>(Fs)  
 
Thus,  we  may  state  that  the  simultaneity  while 
takes frames related to Activity both in Fm and 
Fs. (9) and (10) are examples of this type: 
 
(9) [<perceptive_agent>They]  listenedTgt1,  doubts 
to  the  fore,  while  [<speaker>I]  explainedTgt2 
[<topic>the rudiments]. (COB5)  
[Fm = Perception_active; Fs = Statement]  
(10) [<protagonist>I waitedTgt1 while [<agent>he] 
gatheredTgt2 up [<individuals>his papers]. (G
9) 
     [Fm = Waiting; Fs = Gathering_up] 
 
Example  (9)  contains  the  Perception_active 
frame in Fm and the Statement frame in Fs. The 
former  frame  contains  speaker  as  a  frame  ele-
ment and denotes an activity of communication; 
the  latter  inherits  from  the  Intentionally_act 
frame. Similarly, (10) contains the Waiting frame, 
which  uses  the  Intentionally_act  frame  in  the 
main clause, and the Gathering_up frame—which 
inherits from  the  Intentionally_affect  frame—in 
the  subordinate  clause.  Hence,  all  the  frames 
evoked in the clauses of (9) and (10) belong to 
the category of Activity.  
In  addition  to  this  valence,  there  is  another 
type that the following example illustrates: 
 
(11) He used to bring along [<agent>his pet Alsa-
tian],  who  satTgt1  patiently  while  [<agent>we] 
practisedTgt2 [<action>bandaging paws], she re-
calls. (FN)  
  [Fm = Posture; Fs = Practice] 
 
In  this  example,  the  frame  evoked  in  the  main 
clause  is  Posture.  This  frame  inherits  from  the 
State frame. As for Fs, the evoked frame is Prac-
tice,  which  inherits  from  the  Intentionally_act 
frame  and  has  a  duration  element.  Thus,  the 
frame valence in this example is generalized as 
(ii)  State(Fm)-Activity<–pun>(Fs).  In  addition, 
we  can  hypothesize the reversed  version  of the 
valence, i.e., (iii) Activity<–pun>(Fm)-State(Fs), 
because Posture and Practice frames can also ap-
pear in the main and subordinate clauses, respec-
                                                 
9 Taishukan’s Genius Unabridged English-Japanese Dic-
tionary. 
tively, as follows: We practiced hard while he sat 
there.  
4.2  Duration while  
Let  us  now  consider  the  durative  use  of  while. 
First, consider the following example: 
 
(12) While  [<helper>Vernon  and  Lily]  were  serv-
ingTgt1  [<focal_entity>breakfast]  [<self_mover> 
she] sneakedTgt2 [<source>out] and hid the cruci-
fix behind a pile of Mr. Harcourt’s empty card-
board boxes in the backyard. (FN)   
[Fm = Self_motion; Fs = Assistance]  
 
Both the frames evoked in the main and subordi-
nate clauses, namely, Self_motion and Assistance 
frames, inherit from the Intentionally_act frame. 
If we consider the aspectual property of frames, 
one  will  note  that  the  frame  evoker  sneak  is 
punctual, and the Fm can be described as Activ-
ity<+pun>. By contrast, the frame in the subordi-
nate clause has a durative nature and can be indi-
cated as Activity<–pun>. To summarize, we pro-
pose that the generalized frame valence (iv) Ac-
tivity<+pun>(Fm)-Activity<–pun>(Fs)  is  one  of 
the  basic  schemata  that  provide  the  while  sen-
tence with the reading of duration. 
Let us  now consider some  other types. The 
duration while also takes frames related to State 
and Location in subordinate clauses. The follow-
ing are examples: 
 
 (13)  I  expect  [<self_mover>the  crew]  had  tip-
toedTgt1  [<path>down]  [<manner>very  gently] 
[<source>from the bunk above] while [<sleeper> 
he] sleptTgt2. (FN)  
  [Fm = Self_ motion; Fs = Sleep]  
(14) [<communicator>Someone]  calledTgt1,  while 
[<person>you] were outTgt2. (MED)  
[Fm  =  Contacting;  Fs  =  Expected_location_of_ 
person]  
 
In  (13)  and  (14),  all  the  frames  evoked  in  the 
main clause denote some kind of punctual activ-
ity:  Self_motion  inherits  from  the  Intention-
ally_act frame and the Contacting frame uses the 
Communication frame and describes the activity 
of making a phone call. Now considering the Fs, 
in (13), the Sleep frame is evoked by the adjec-
tive asleep. This frame denotes a continued proc-
ess and hence, is a member of the State frame. 
With  regard  to  (14),  the  Fs  is  the  Ex-
pected_location_of_person.  Since  this  frame  in-
herits  from  the  Locative_relation  frame,  it  is  a 
Location frame. These examples demonstrate that 
the  duration  while  possesses  the  following  two 159
frame  valences:  (v)  Activity<+pun>(Fm)-State 
(Fs) and (vi) Activity<+pun>(Fm)-Location(Fs).  
4.3  Contrastive while  
Let us now turn to a discussion of the contrastive 
while. First, let us consider the following exam-
ple:  
 
 (15)  [<group>In  Japan],  [<attribute>sales]  have 
plummetedTgt1 [<difference>20 percent] [<time> 
during  that  period],  while  [<attribute>European 
sales] have fallenTgt2 [<difference>12 percent]. 
[Fm = Change_position_on_a_scale;   
    Fs = Change_position_on_a_scale] 
 
In  this  example,  the  same  frame,  i.e.,  Change_ 
position_on_a_scale, is evoked in both the main 
and subordinate clauses; this is one of the impor-
tant characteristics of the frame valence patterns 
of the contrastive while. This fact implies that the 
contrastive meaning of while is realized not in the 
time domain but between frames, with a parallel 
relation in the main and subordinate clauses. (16) 
is another example of this use of while:  
 
(16) [<entity>The south of the country] continues to 
growTgt [<final_state>richer], while [<entity>the 
north] growsTgt2 [<final_state>poorer]. (MED)  
[Fm = Becoming; Fs = Becoming] 
 
Both  the  main  and  subordinate  clauses  contain 
the Becoming frame, and it is clear that the same 
frame is also evoked in this example. If we con-
sider the generalized frame valences of this while, 
we may note that the evoked frames in the above 
examples  are  frames  related  to  Change:  both 
Change_position_on_a_scale  and  Becoming 
frames  have  the  FE  final_state.  Thus,  we  may 
state that one of the typical frame valences of the 
contrastive  while  is  (vii)  Change(Fm)-Change 
(Fs). 
In addition to this valence, the following type 
of while is also observed:  
 
(17) [<goods>The first two services] are freeTgt1, 
while [<goods>the third] costsTgt2 [<asset>￡35]. 
(COB5) 
[Fm = Expensiveness; Fs = Expensiveness] 
 
The frame evoked in the main clause of example 
(17) is Expensiveness, and it is also evoked in the 
subordinate clause. Since this frame  denotes an 
attribute  of  something,  we  can  assume  the  fol-
lowing  generalized  frame  valence:  (viii)  Attrib-
ute(Fm)-Attribute(Fs).  
4.4  Concessive while  
This subsection examines the concessive use of 
while.  We  first  consider  the  frames  evoked  in 
subordinate clauses. The Fs of this usage tend to 
be the Mental Attitude frame. Consider the fol-
lowing examples: 
 
(18) While  [<cognizer>I]  agreeTgt1  [<cognizer2> 
with  you],  [<cognizer>I]  do  not  believeTgt2 
[<content>that your way is best]. (MED) 
[Fm = Certainty; Fs = Be_in_agreement_on_as-
sessment] 
(19)  And  while  [<experiencer>I]  likeTgt1  [<con-
tent>my  job],  [<experiencer>I]  wouldn't  want 
Tgt2 [<event>to do it] forever. (CALD
10)  
[Fm = Desiring; Fs = Experiencer_subj] 
(20) While  [<experiencer>she]  was  very  fondTgt1 
[<content>of  him],  [<experiencer>she]  didn’t 
wantTgt2 [<event>to marry him]. (YP
11)  
[Fm = Desiring; Fs = Experiencer_subj] 
(21)  While  [<cognizer>I]  am  willingTgt1  [<activ-
ity>to help], [<owner>I] do not haveTgt2 [<pos-
session>much time available]. (OALD7)  
[Fm = Possession; Fs = Willingness] 
 
The frames in the subordinate clauses are Be_in_ 
agreement_on_assessment  in  (18),  Experiencer_ 
subj  in  (19)  and  (20),  and  Willingness  in  (21). 
These frames have either experiencer or cognizer 
elements,  which  typically  mark  individuals  in 
frames who make judgments against something. 
These elements are also related to either Emotion 
or Mental Activity frames. This suggests that the 
frames evoked in the subordinate clauses of the 
concessive while are typically related to Mental 
Attitude.  
Such  a  tendency  is  also  observed  in  main 
clauses.  In  (18),  the  evoked  frame  in  the  main 
clause is Certainty, while in (19) and (20), it is 
Desiring.  The  Certainty  frame  contains  a  cog-
nizer  element  and  is  indirectly  related  to  the 
Mental  Activity frame. The Desiring frame has 
an experiencer element and is related to the Emo-
tion frame. Thus, most of the frames in the main 
clauses  are  also  related  to  the  Mental  Attitude 
frame; hence, we can assume that one of the typi-
cal generalized valences of the concessive while 
is (ix) Mental Attitude(Fm)-Mental Attitude(Fs). 
In  addition  to  this  frame  valence,  the  main 
clauses of the concessive use of  while can also 
contain frames that are not related to Mental Atti-
                                                 
10 Cambridge Advanced Learner’s Dictionary. 
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tude such as Possession in (57). Since this frame 
belongs to the category of State, we can assume 
another frame valence, i.e., (x) State(Fm)-Mental 
Attitude(Fs). Overall, the patterns of the general-
ized frame valences of while can be summarized 
as seen in table 1.  
4.5  Differentiating  between  while  and  al-
though  
Having demonstrated that the frame valence ap-
proach can successfully explain the polysemy of 
while,  this  subsection  discusses  how  this  ap-
proach differentiates between synonymous con-
nectives,  using  although  and  the  concessive 
while as examples. As is clear from the examples 
that will follow, although these items have simi-
lar meanings, they are not interchangeable in all 
cases:  
 
(22) 
a.  Although  he  came  and  saved  me,  he  hadn’t 
heard me calling for help.  
b. ?While he came and saved me, he hadn’t heard 
me calling for help. 
(23) 
a. Although I was only six, I can remember see-
ing it on TV. (COB5) 
b. ?While I was only six, I can remember seeing 
it on TV. 
(24) 
a. Although the tickets were expensive, the kids 
really enjoyed it.  
b.  ?While  the  tickets  were  expensive,  the  kids 
really enjoyed it. 
 
We argue that these distributional differences can 
be accounted for by applying the notion of frame 
valence. We noted that the concessive while typi-
cally assumes frames that are related to Mental 
Attitude in the subordinate clause. If we examine 
the frames in the subordinate clauses of the above 
sentences, we find that they are Arriving (come), 
Age  (six),  and  Expensiveness  (expensive).  The 
Arriving frame is related to Activity since it is a 
subframe  of  the  Traversing  frame  that  inherits 
from the Motion frame (this implies that it is in-
directly related to the Motion fame), and Age and 
Expensiveness are frames of Attribute. With re-
gard to the frames in the main clause, these are 
Hear  in  (22),  Memory  in  (23),  and  Experi-
encer_subj in (24). The Hearing frame is a mem-
ber of the Activity frame (since it uses the Com-
munication frame), and the latter two frames are 
related to the Mental Attitude frame.  
The  unacceptability  of  the  examples  with 
while  can  be  explained  by  the  fact  that  frames 
related to Activity and Attribute are unlikely to 
appear in while clauses with concessive meaning, 
where mental attitudinal frames are expected to 
be evoked. On the other hand, these frames can 
appear in although clauses; hence, the examples 
with  although  are  acceptable.  Thus,  it  follows 
that the  concessive  while does not typically in-
volve  the  frame  valence  Activity(Fm)-Activity 
(Fs) (= (22)), Mental Attitude(Fm)-Attribute(Fs) 
(= (23) and (24)). One possible  explanation for 
this derives from the fact that Activity frames are 
typically evoked in the temporal use of while and 
Attribute  frames  are  evoked  in  the  contrastive 
meaning of while; in other words, they are usu-
ally not evoked in the clauses of the concessive 
while. Thus, the frame semantic analysis of con-
nectives  can  successfully  differentiate  between 
the meanings of synonymous connectives.  
5  Testing the frame valences of while  
By  examining a larger set  of data (250 tokens) 
randomly drawn from the BNC, this Section de-
ductively  tests  the  list  of  the  above  obtained 
frame valences of while. For the sake of simplic-
ity, we selected relatively short sentences in the 
written corpus and omitted sentences with frame 
evokers that do not appear in the FrameNet entry 
(e.g., hesitate and look after) and sentences with 
while, whose meaning is not simultaneity, dura-
tion, contrast, or concession (e.g., the conditional 
while as in the following: While the ravens are 
here the Tower will never fall). The results are 
summarized below:  
 
Meanings  No.  Fm  Fs  Hit  Total 
i  Act<–pun>  Act<–pun>  39 
ii  State   Act<–pun>  14  Simultaneity 
iii  Act<–pun>  State   1 
69 
iv  Act<+pun>  State  10 
v  Act<+pun>  Location  33  Duration 
vi  Act<+pun>  Act<–pun>  59 
119 
vii  Change  Change  8 
Contrast 
viii  Attribute   Attribute   4 
38 
ix  M_Attitude  M_Attitude  8 
Concession 
x  State  M_Attitude  2 
24 
Sum  178  250 
Table 2. An examination of the frame valences of 
while in the BNC. Note: Act and M_Attitude de-
note Activity and Mental Attitude, respectively. 
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Out  of  250 tokens,  178  matched  the  frame  va-
lence  patterns  that  were  obtained  in  Section  4 
(71.2%). Regarding the other tokens that did not 
match our patterns, we can distill the following 
two  points:  1)  there  are  some  frame  valences 
other than the ones we proposed above; 2) it is 
possible to set up a better generalization of the 
frame valences of the contrastive while.  
First,  let  us  consider  the  durative  use  of 
while:  
 
(25) Nothing happensTgt1 while you are rehears-
ingTgt2 in a garage.  
[Fm = Event; Fs = Practice] 
 
In  the  main  clause  of  (25),  the  Event  frame  is 
evoked.  Using a non-human subject, this frame 
does not designate a kind of activity; rather, it is 
just an  event that may be  generalized as Event 
(Fm).  In  the  subordinate  clause,  the  Practice 
frame, which inherits from the Intentionally_act 
frame, is evoked and is durative. Thus, we may 
generalize this valence as Event(Fm)-Activity<–
pun>(Fs). It is also possible to assume Event(Fm) 
-Location(Fs) and Event(Fm)-State(Fs) based on 
the analogy between (iv) and (v). Indeed, in our 
present deductive analysis, we found one exam-
ple for each valence. Another example of a newly 
found frame valence is Location(Fm)-Activity<–
pun>(Fs)  of  the  simultaneity  while,  as  can  be 
seen in the following examples: 
 
(26) I’m aroundTgt1 while he doesTgt2 it. 
[Fm = Locative_relation; Fs = Itentionally_act] 
(27) I say I will useTgt1 it while I am hereTgt2 
and give it back when I go. 
[Fm = Using; Fs = Locative_relation] 
 
Note that the latter case uses the reversed version 
of  the  valence:  Activity<–pun>(Fm)-Location 
(Fs). 
The second point is associated with the con-
trastive  use  of  while,  which  yielded  the  lowest 
hitting ratio. This meaning of while can be better 
described  by  postulating  that  the  contrastive 
meaning tends to be realized when the main and 
subordinate clauses evoke the same frame. Con-
sider (28) and (29) below:  
 
(28)  In  the  North,  clergy  dominateTgt1  the 
catholic sector, while a protestant and loyalist 
culture predominatesTgt2 in the state schools… 
[Fm  =  Dominate_situation;  Fs  =  Dominate_ 
situation] 
(29) Of claimants  who  had a clinical  examina-
tion,  90%  were  satisfiedTgt1  while  7%  were 
dissatisfiedTgt2―mainly  due  to  a  perceived 
lack of thoroughness. 
[Fm = Experiencer_obj; Fs = Experiencer_obj]  
 
In (28), the Dominate_situation frame is evoked 
in both clauses. In terms of (29), if we consider 
the generalized type of the frames, it can be for-
mulated  as  Mental  Attitude(Fm)-Mental  Atti-
tude(Fs), which implies that the generalized va-
lence closely resembles the frame valences of (ix) 
in the concessive meaning. However, the mean-
ing of while in the sentence is more likely to be 
understood as contrast because the same frames 
are evoked in the main and subordinate clauses at 
the specific (not generalized) level of the frame 
valence. Hence, the parallel relations between the 
semantic  information  conjoined  by  the  connec-
tive are preserved in the example. In addition, in 
both  clauses,  the  experiencer  elements  are  ex-
pressed  in  figures  (i.e.,  90%  and  7%),  which 
clearly  indicates  the  contrast  between  the  main 
and subordinate clauses. The fact that the same 
frame is evoked in both clauses in the contrastive 
use of while suggests that the frame valences can 
be reformulated as [Fm = Fs]. Furthermore, our 
deductive  analysis  revealed  yet  another  charac-
teristic of the contrastive while. Consider the fol-
lowing example:  
 
(30) While 85 percent of telephone users are re-
portedly satisfiedTgt1 with the service they re-
ceive, commercial clients are not. 
 
In this case, whereas the Experiencer_obj frame 
is evoked in the while clause, the predicate of the 
main  clause  is  replaced  with  “not”;  further,  no 
frame evoker appears in this clause. It is safe to 
assume  that  the  omitted  predicate  is  “not  satis-
fied,” which again suggests that the same frame 
is evoked in both the clauses.  
The  test  also  revealed  a  weak  point  of  the 
frame valences with regard to the concessive use 
of while. A reexamination of the sentences of the 
core data clarifies the fact that all the subjects in 
the sentences are animate, for example, “I” and 
“she.” By contrast, (31) contains non-human sub-
jects  with  while,  which  predominantly  provides 
the following concessive reading:   
 
(31)  While  the  intentions  of  the  plot  are  clear 
Tgt1  enough,  it  is  not  significantly  devel-
opedTgt2 by the dance.  
[Fm = Obviousness; Fs = Progress] 
 
The subject in the clauses is “intentions.” These 
are unlikely to be the element of the Mental Atti-162
tudinal  frame,  metaphors  being  an  exception. 
Thus, the frame valences of (ix) and (x) should 
be confined to the case wherein human subjects 
are  involved.  Other  cases  await  more  detailed 
investigation.  
6  Conclusion 
This paper has shown that the meanings of con-
nectives can be described in a concrete  manner 
by  explicating  the  relations  between  the  two 
frames evoked in both the main and subordinate 
clauses,  namely,  frame  valences.  We  have  pre-
sented  (and  tested)  a  list  of  generalized  frame 
valences for describing the types of semantic en-
tities conjoined  with the connective  while. This 
frame-valence-based  approach  is  useful  for  dif-
ferentiating between the polysemy of a connec-
tive and for distinguishing between synonymous 
connectives. In turn, this will improve the present 
system of FrameNet.  
Thus, the position of this study sharply dif-
fers from those of previous studies. However, the 
view proposed here is firmly underpinned by the 
insights of previous works and, in turn, provides 
a  better  understanding  of  what  has  previously 
been stated about the descriptions of the  mean-
ings of connectives. In fact, our analysis of the 
meanings of while is based on the conceptualiza-
tion of relations provided by the RST, and we do 
not intend to abandon the views proposed earlier.  
     Since  FrameNet-based  projects  in  other  lan-
guages such as Japanese and Spanish are in pro-
gress, it is worth studying the meanings of con-
nectives cross-linguistically. For instance, when 
comparing  the  results  of  our  analysis  on  while 
with  Japanese  counterparts,  we  have  observed 
that the simultaneity and duration uses of while 
may correspond to aida and aida-ni, respectively, 
in  Japanese.  In  our  preliminary  analysis,  there 
appears to be a strong tendency toward this cor-
respondence. However, a more careful scrutiny, 
which  might reveal subtle  differences,  needs to 
be conducted. 
Though the list of frame valences must con-
tinue  to  be  improved  with  a  large-scale  corpus 
study,  we hope that the present paper has shed 
light  on  the  meanings  of  while  and  offered  in-
sights into the ways of analyzing and describing 
connectives.  
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